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Abstract— This research discusses the detailed experiences
of recruitment and training of Noyce interns to become
qualified STEM teachers. In this paper, both successful
experiences and challenges in the first four years of a NSF
Noyce project are discussed with the three-tier model. In
addition, this model has proven to be effective by using two
types of evidences. First, the survey data collected from over
twenty-five STEM teacher candidates is described.
Secondly, the actual interview data and student feedback
are reported.
Keywords— Noyce, STEM, STEM Teacher Education

I. INTRODUCTION
In 2011, President Obama stressed the importance
of acquiring more Science, Technology, Engineering
and Mathematics (STEM) teachers across the nation.
One of President Obama’s objectives was to train
100,000 new STEM teachers over the next decade
[3]. The National Science Foundation along with 28
other organizations have funded programs to recruit
and train more STEM educators. The National
Science Foundation created the Robert Noyce
Teacher Scholarship Program to recruit highly
talented Science, Technology, Engineering and
Mathematics major students and train them to
become STEM teachers in K-12 grades, especially
for high-need schools and communities. Both New
York City College of Technology (City Tech) and
Borough of Manhattan Community College
(BMCC) collaborated to implement this project.
The goals of the NSF Noyce Project (NEST
Project) at City Tech and BMCC in five years are to
create a new STEM teacher preparation pathway and
to produce a total of 600 Noyce interns and summer
program students and 25 STEM teachers. In the past
few years, the Noyce project continued to use a
variety of strategies to recruit highly qualified and
dedicated students and provide training and
mentorships. Multiple recruitment activities were
conducted to motivate new applicants to pursue a
career in STEM teaching and facilitate the transition

of BMCC Noyce students to City Tech. This
consisted of a year-round effort with mini workshops
at both colleges with guest speakers, monthly
information sessions about the program and
advertisement of the Noyce project. Information
sessions featured an overview of the project's
objectives along with several other recruitment
activities. New York State teacher certification
requirements were discussed with applications and
flyers readily available for students. Other
recruitment techniques included the use of the
digital-platform Open Lab on City Tech's web page,
emails, computer labs, STEM clubs and studentteaching oriented workshops.
The Noyce internship program served as an
effective scholar production mechanism. The threetiered recruitment strategy helped identify and train
the best interns to proceed to become qualified
Noyce scholars. One of the main objectives of the
Noyce scholarship is to mentor students who are
interested in teaching STEM and for them to
complete observation and fieldwork hours which
will give them the necessary experience to become
successful STEM teachers. Scholarship candidates
were those City Tech and BMCC interns who
demonstrated a zeal for STEM education,
determination and high academic achievement. As
interns are in the process of transitioning to scholars,
they are carefully evaluated by a set of selection
criteria. Upon acceptance, scholars are closely
mentored toward their induction into the teaching
workforce.
The rest of this paper is organized as follows:
Section II reviews the literature for this topic;
Section III introduces the detailed experiences of
recruitment and training of interns to become
successful STEM teachers during the phases of the
Robert Noyce Teacher Scholarship Program; Section
IV presents the survey results, Noyce scholar

interview data and student feedback; Section V
summarizes the ﬁndings of this study and discusses
possible directions for future research.
II. LITERATURE REVIEW
According to [1-2], one of the main challenges
facing STEM education today in the United States is
to recruit and retain more STEM teachers. Therefore,
it is significant to develop strong STEM teacher
preparation programs throughout the nation.
In [3], the White House made an effort to
dramatically change this situation in STEM
education. The Obama Administration announced an
aggressive plan to prepare 100,000 excellent Math
and Science teachers by 2020.
On the federal level, such as with the National
Science Foundation, there is a reputable program
called the NSF Noyce Program [4] which will also
contribute to the White House’s teacher training goal
by 2020. The National Science Foundation’s Robert
Noyce Teacher Scholarship Program seeks to
encourage
talented
Science,
Technology,
Engineering and Mathematics majors and
professionals to become K-12 STEM teachers.
There are some existing examples of STEM
teacher recruitment and retention programs such as
[5]. It describes a STEM teacher recruiting and
training practice developed through the Talented
Teachers in Training for Texas (T4) program.
In [6], this paper discusses the foundation built to
better prepare teachers in STEM, specifically in
Science and Math. Students participated in fieldwork
internships at a school which integrated content
learned from their university as well. As a result,
students gained experience and confidence from
their internships which effectively prepared them to
become future STEM teachers.
[7] focuses on the methods of training in one of
the Noyce projects. As part of their training, students
interned as camp counselors and teaching assistants
in the summer for a high-needs middle school.
Students also participated in professional
development and an interactive physics course. This
paper overall stresses the significance of both formal
and informal education to train and retain STEM
teachers.
In [8], this research presents the
implementation details of a Noyce project that has

been successful in STEM teacher education. The
results of the project proved that the project
management applied was effective. Over ten Noyce
scholars who participated in the program resulted in
becoming qualified STEM educators.
As a result of the above methods taken from [57], none were able to provide a complete and
comprehensive solution to efficiently recruit and
train students interested in STEM education to
becoming effective STEM teachers.
Based on [8], the three-tiered structure was
further investigated and proved to be effective in
recruiting and training STEM major students to
become STEM teachers. New research in this paper
specifically describes the detailed experiences of
recruitment and training of interns during the phases
of the Robert Noyce Teacher Scholarship Program.
After applying the three-tier model, a high
percentage of qualified Noyce scholars were
successfully retained to become STEM teachers.
III. NOYCE RECRUITENT & MENTORSHIP
STEM teacher shortages persist throughout the
nation, especially in high-needs schools and
communities. The Robert Noyce Teacher
Scholarship Program at City Tech and BMCC has
designed a three-tier model that designates potential
scholars as Noyce Explorers, continues to support a
selected cohort as Noyce Scholars and continues to
give professional support as they become Noyce
Teachers. The Noyce project team includes five
faculty members from STEM fields, three faculty
members from education fields and a professional
external Noyce program evaluator. To supply the
growing demand and reduce turnover, the Noyce
project will specifically foster the development of
Mathematics and Technology teachers and learners
in New York City.
The experience of recruitment and training of
interns to become successful STEM teachers during
the phases of the Robert Noyce Teacher Scholarship
Program has had several positive outcomes from
implementing the Noyce project at City Tech and
BMCC.
First, a solid framework was established which
consists of a three-tiered Noyce model. This is an
efficient recruitment strategy to recruit and retain
high quality STEM teachers.

Tier I is designated for Noyce Explorers. Students
enrolled in associate degree STEM programs who
have a passion for teaching are encouraged to apply
to become Noyce Explorers. Noyce Explorers
participate in paid internship placements, the Noyce
Explorers Summer Program and various workshop
seminars. For the internships, students are placed in
New York City high schools, middle schools and/or
with City Tech and BMCC faculty mentors. Strong
partnerships were built and maintained among local
schools and college faculty mentors to accommodate
our interns.
In the Noyce Explorers Summer Program,
students are provided with experiential-based
learning and enrichment activities that include both
STEM and Education training.
Tier II is designated for Noyce Scholars. Noyce
Scholars are mostly selected from current Noyce
Explorers. Noyce Scholars are third and fourth year
undergraduates enrolled in a STEM baccalaureate
program at City Tech and take courses in the
Mathematics Education or Career and Technical
Teacher Education program. Scholars receive a
scholarship of $16K per year. The main goal in this
phase is to train scholars to become qualified STEM
teachers. They participate in teaching internships and
mentorships. For mentorship, the Noyce project team
members worked collaboratively to guide and
facilitate the learning of Noyce scholars. Scholars are
involved in a teaching-oriented project in a STEM
discipline under the supervision of their mentors.
Scholars are required to attend several Noyce
activities such as information sessions, individual
mentorship meetings, STEM workshops, peer
tutoring, STEM research project presentations and
Noyce social events.
Tier III is the final phase where Noyce Scholars
become Noyce Teachers. After graduating from a
baccalaureate program, Noyce Scholars are qualified
to apply for an initial teacher certificate in New York
State which will allow them to teach in a STEM field.
After receiving initial certification, Scholars are
required to teach for two years in a high-needs school
district for each year of support from the Robert
Noyce Teacher Scholarship Program.
Second, there is a solid filtering system for
recruitment where only the top students from both

City Tech and BMCC are chosen for this program.
Students are selected not solely based on high GPAs,
but also by further looking at the complete profile of
each candidate. Most importantly, students must
display a genuine interest in STEM teaching. As a
result of great efforts made by the project team,
BMCC Noyce interns who demonstrated excellence
are in the process of being transferred to City Tech
and will participate in City Tech’s Noyce
Scholarship Program. During the Noyce Scholarship
application process, students were evaluated and
interviewed by the Noyce recruitment committee
from both BMCC and City Tech. Multiple faculty
members form a Noyce recruitment committee and
collaborate to make a final decision on each
scholarship and intern candidate. Faculty members
are from highly diverse backgrounds in both STEM
and Education. As a result, two of the Noyce students
were impressively selected as the City Tech’s
Salutatorians in June 2015 and June 2017.
Third, management is systematic and effective.
The quality of the Noyce scholarship program has
continued to develop and improve. The harmonious
collaboration between City Tech, BMCC and local
school districts created a solid administrative
environment and maximized the efficiency of the
project management. Overall, a strong foundation
was built for the continued growth and improvement
of the Noyce project.
Fourth, the Noyce project at City Tech and
BMCC is well-known. This conveys that
advertisement is effective which allows more elite
students to be recruited. Various recruitment
activities were conducted to facilitate the transition
of BMCC Noyce students to City Tech. The
recruitment process of interns and scholars consisted
of a year-round open application process which
helped acquire a larger pool of candidates. Mini
workshops and information sessions were held to
motivate new applicants to pursue a career in STEM
teaching. Each Fall and Spring semester, more than
four information sessions were hosted at City Tech
and BMCC, featuring an overview of the project's
objectives along with recruitment activities, flyers
and applications. During the information sessions,
PowerPoint presentations and motivational speeches
were given by professors which resulted in hundreds
of applicants per year. Teacher certification
requirements in Technology Education and Math

Education were reviewed. Noyce interns and
scholars were also invited as guest speakers to share
and reflect upon their classroom experiences. After
the information sessions, attendees received followup emails which confirmed their participation and
provided guidance and support on how to proceed.
Fifth, in the last few years, the program has
continued to be modified by making necessary minor
changes to resolve problems that have arisen. For
example, interns used to only participate for one
semester before applying for the Noyce scholarship.
Now, interns participate for more than one semester
to be better trained for the Noyce scholarship. In
addition, the best practices of other Noyce projects
have been adopted from annual NSF Noyce
Summits.
Moreover, feedback from the students and
program evaluator are used to make any adjustments
needed to improve the program management.
Specifically, feedback is obtained from surveys and
student interviews from the program evaluator. The
feedback conveys that students are gaining
knowledge from the internships and summer
programs which has allowed them to become better
Noyce scholars.
Finally, high-quality Noyce scholars have
successfully been retained and committed to the
Technology Teacher Education and Math Education
program. The number of Noyce scholars grew from
1 to 5 in the second year and from 5 to 8 in the third
year and from 8 to 13 in the fourth year.
There have also been some challenges while
implementing the Noyce project.
First, it would be useful to extend the mentorship.
The budget is limited, there is not enough professors
to contribute enough hours to help mentor students.
A solution could be finding more professors who
would like to volunteer their extra time to mentor
students or asking existing professors to add more
hours to virtually mentor students. If professors were

able to mentor a couple of hours more per week via
Skype, this would help students to better reach their
teaching potential.
Secondly, the use of timesheets by the students
has not been effective, to maintain accuracy of the
reported hours, an electronic software system may
need to be established instead. An electronic
software system such as Doodle can provide teachers
a way to give feedback about the students to the
Noyce project. One of the challenges of the
handwritten timesheets has been that students may
be able to alter the timesheets by themselves. In
addition, an evaluation report for teachers to fill out
about interns can help the Noyce project be more
involved with the internships provided.
Third, there is much competition with several
other internship programs to recruit top students.
There has been some difficulty to recruit and retain
high-quality Noyce scholars to become STEM
educators. Some Noyce scholar candidates may
change their minds about teaching and pursue other
careers instead. One successful strategy has been
having Noyce scholars referred from other current
students in the program, so they have a clearer
understanding of the program as a whole. In the
process of Noyce scholars to become Noyce
teachers, they need to be provided with a stronger
support network which will increase their confidence
in the teaching workforce.
IV. SURVEY AND INTERVIEW RESULTS
The Noyce Explorers and Scholars were
surveyed at the end of each semester. The survey
consisted of about 20 questions. The overall
feedback about the Noyce program and the
students’ personal experiences with the program
continues to remain positive. Figures 1 to 2 below
illustrate three vital questions of the survey from
Spring 2017 that reflect the content of this paper.

Figure 1: Assisting Student Learning
Question- After completing my internship, I am
more comfortable presenting topics to students.

To sustain the excellence of the Noyce
program, some direct feedback has been collected
about the program implementation from the
students in the survey. Some of the direct quotes
from student surveys were as follows. “I am very
happy for the opportunity and experience I
gained.” “It was great having an opportunity to
actually help students understand and learn and
make a difference.” “I learned a lot by working
with students and gained insights of pedagogical
ways that we can use for the students. Students
obtain knowledge in different ways that we need
to pay a lot of attention to in keeping them at the
same pace.” “What a wonderful experience.” “I
enjoyed this program and I hope that future
students will have this opportunity.” “Thank you
for the opportunity. I learned a lot from both the
professor and students.”
The above quotes further convey that the
students of the Noyce program are impressed and
excited to be a part of the experience. Students
expressed that this program was both highly
motivating and educational. They acquired
knowledge about STEM education not only from
observations, but from working collaboratively
with their peers, mentors and students in middle
school and high school classrooms, too.
Overall, students strongly agreed that they
have benefitted greatly from this program. They
have improved both their teaching and learning
skills of students. They have been given the
opportunity to critique and reflect upon their own
learning as well. After completing the
internships, students gained a significant amount
of instructional experience and were better able
to have a positive impact on student learning.

Figure 2: Motivating Student Learning
Question- After completing my internship, I have
more confidence in my ability to help motivate
students to learn.
The survey results of the questions in Figures
1 and 2 show that most of the interns are
confident and inspired about teaching and
learning. The internship experiences along with
the individual mentorships have prepared them
with essential skills that will greatly help for their
future teaching careers in STEM.

In June 2017, three Noyce students were
interviewed by the external program evaluator
during the summer program. The student
interviews were reported as follows.
Noyce Student 1 was a female Noyce intern.
She started the Noyce program in 2014 and
graduated from BMCC with an Associate’s
Degree in Mathematics in 2015. She was referred
to the program by a BMCC professor. She worked
at City Polytechnic High School for three
semesters tutoring students in Algebra 1, Algebra
2 and Geometry. Her goal is to teach high school

students in New York City and start on a Master’s
degree in education. With regards to the Noyce
summer program, she thought the material was
excellent and would recommend it to other
students. She already influenced one friend to
participate. She liked the assignments, group work
and discussions. These activities are all helping
her to become a better listener. She wants to be the
kind of teacher that makes her students enjoy
working hard.
Noyce Student 2 was a female Noyce intern.
She started at BMCC taking ESL classes and was
referred to the program by a friend. She wants to
be a teacher and will also transfer this year from
BMCC to City Tech. She would like to teach
Algebra at a middle school or high school. With
regards to the Noyce summer program, she loved
the passion of the instructors and students. She
learned how to see the core of a problem, and she
understood that teaching is harder than learning
and would enhance learning. What she liked most
about it were the summer program topics and the
passion of the instructors.
Noyce Student 3 was a female Noyce scholar.
She wanted to teach computer courses in the
United States, but financial aid has been an issue.
Noyce along with the scholarship provided her
salvation. She will look for a teaching job after she
graduates. With regards to the Noyce summer
program, she learned to give students time to
process questions and enjoyed the opportunity to
work with other students. The workshops have
increased her interest in becoming a STEM
teacher. This student was extremely grateful for
the opportunity the program has provided.
After completing the workshop, all three Noyce
students expressed an increased understanding and
interest in becoming STEM educators. Noyce
student interview data confirmed the effectiveness
of the Noyce scholarship program and Noyce
internship program which were based on the solid
program management and strong mentorship.
V. CONCLUSIONS AND FUTURE WORK
In this paper, the detailed experiences of
recruitment and training of interns to become
successful STEM teachers during the phases of the
Robert Noyce Teacher Scholarship Program were
discussed. There have been several positive

outcomes along with some challenges from
implementing the Noyce project at City Tech and
BMCC. In addition, survey results, interview data
and student feedback and experiences about the
Noyce project were presented and conducted. The
results conveyed that the program is highly effective
and could be applied to many other similar projects
nationwide. For future work, we plan to continue to
improve the three-tiered model structure and
continue to modify and collect more experiences and
meaningful results for the Noyce project which could
greatly contribute to future STEM education
research.
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